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(57) Abstract: ^ 

PURPOSE: A fabrication method of an organic EL device is provided 
by coating a composition including an organic EL material above a 
plurality of electrodes to form an organic EL layer above each of the 
electrodes. 

CONSTITUTION: A TFT substrate consists of a glass substrate(25) and 
a circuit clement portion(26') having TFTo(26) formed on the glass 
substrate. Transparent electrodes(27) made of ITO are formed on the 
circuit element portion(26') and banks consisting of two layers 
including Si02 banks(28) and polyimide banks(29) are constructed on 

the circuit layer(26') so as to divide the transparent electrodes(27). | 

Thus, display pixels(42) are formed in the effective optical area(A). A Si02 membrane(28') extending from the Si02 banks is 
formed in the dummy area(B). The dummy pixels having the same shape as that of the display pixels(42) and disposed at 
the same pitch as that at which the display pixels(42) are disposed are defined by polyimide banks(40). 
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£$°1 ?M£ 4tT! 

£ l* ^H f]^ -B-7] el tfsH "^Hs 44Mlfe 
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£3£^H 12] EL ^lfll HS^-g- H.^fe 

H 4fe <J a]* 2 ri) EL 1)2 ^*Hr 

£ 5fe -a^H 32} -fr7l EL 1)2 "o^* ^*Hr *^8£. 

£ 6£ -*3aH 421 -2r7) EL ^*l2l 1]2 #>g-§- ^sRr *^gE. 

£ 73 ^ *H 5-0-1 -8-71 EL**H 1l2 -SWfe ^*<j£. 

£ 8-3 ^H 621 37) EL #*|2l *fl2 ^-g- -g^fe 

£ 9fe -U^H 7i] 37] EL ^]21 1|2 «J-»j.g- -g^fe 

t 103 «AH 821 3-71 EL **H 1l2 aj-^^- -il^fe £«.£3>i. a fe 3*<IE?l> ^Aj ^ 7l*<q ^ 

bfe a 21 MM ' *H 4^- Jf-g. 
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£ life -gAl^l 9 Pi 37I EL °1 ^ «J-aj3 ^*l-fe 

£ 15fe ^ AH 1021 ^)7>7l7ll- M-Ej-lflfe A}A)£. 

* £^21 ^ays-oii m $m ^ 

10, 25, 102, 202 : 3al 7l % 
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12, 27, 108 : -f-^ ^ 

13, 28, 53, 62, 109 : SiO 
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15 : 37] EL <3EL 

16 : °Jh3! SflE. 

- 2 - 



17 : -fi-71 EL 
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31 : ^-g-^# 

32, 56, 65 : *M °Ja. 

33, 57, 66 : ^ t# *flS. 3^d# 
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35 : *i ^ 
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37 : $ ^ 
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42 : &*] 

43, 44 : cM( dummy) 

50 : &*] sj-i 
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52 : 5]^ c^l 
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4e, ^ &4 %m 4^4fe 4^ £4 -8-71*1; a}^^ ^44 71^4 7^44^ 544. -8- 

4** 4* 4-8-^: *4 ^l^iM^lHl^C^r ^4*H4 EL44^ 4-44) ^4^-4fe Appl. Phys. L 

ett. 51(12), 21 September 19874 913*11 44 ^-n^ 444 44 £o] *| EL ^flS.)!- ^ 

4<?H 44 ^144^ ^4, Appl. Phys. Lett. 71(1), 7 July 19974 34444^t-4 444 Si^ 44 £4 
4 -8-71 EL 4£-# 4 a J4 ^ UJL4^ &4. 



^444 <r#^4fe 4£*M1 4^.4 , *}±3. 44^ 4s 4# ^ 4^ -JH ^444 

4^ W <W &4. i&44 ^5.011 444^r, 4-6-* 44 44*<H 4*^4*7} ^#4 

JL 014. °j3#!$o( 4* -8-71 EL d^44 *-iM^r 4-&4 **H?} <&44 814. #4^7-235378, 9i£- 

^ #71)^10-12377, #7^10-153967, #7)1^11-40358, #7H 11-54270, #7]) 

^11-339957, US00608719644. 



*^4 ^lf-314 4^r 4 #4 4711 



434 W SLA«\ <MHJ-** J5!*l|*£3. S# £ JESt <r Si^l ufl-g-ot -8-4 EL 4^-4 5Lty& 44^ 

4 4**4. ^44, 71^^ 0**114 nfl o. 4^4, 4##4 j^s. <8°H-*1"1 *^(-**, 44:, 

-f 4£H4fe, 4^ <a*H £i« 4£ ^4^4 -M £4 §tf4 £4 q^o), o. s 3 
^44 44*4. a*, tft 4* °-*!4* 3)4 34-, TFT ±A *3444 «B^d ^4 ^ «H44 
^, 4^ "1144 x«J-^ ^ y«J-* a.^ ^-4-1^ ■& $1^ ^-?-7> SiJi, 4 4^ ^ 0l !^ w J-ar^ ^4°114 
^^^1 -S-^fl -S-4 -&°J-47 r >844. 4^^ 4^ ^°11 -8-4 7fls Qfl^]^ 441 q) ^ 441 

444144 -8-4 444 4 ^1 1-^* 444^14. 44^ 4 ^ i-^^r 4£ ^ 4*^ ^4 

^ K^l ^r'ZQo] Q9l°-^L ^4. 
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=lW, £ 433 3-3-8-, 4^ 4°H 43 EL *HSt- St- ^ ££4^ 43 EL*4 344*r 43 EL 433 
*W4 4i *^ £S€ 43 EL 'flS. 4 0l !3 43 &3 5 iiSS 5-84711 43. 4& 44 33°l)43 4 4^ 
43 4^ vflofl^ 44*>I3 «-*H3 ftfe 3-<£4 EL 43 ^ 43 EL 433 7)12 *«fl* 7)1^4°ll 

&4. 

433 43 ^ 44 

•g: 43 HsjE^ol^Aj^ a^H^Hr a-*}l-S- 4^.^ 4^" £i4o.e_*) 4 4^ 4°H 43 °J 

^E S -p] l1 ]^^£- z]-Z| ^j4fe 47] ^Ei^LalvMi ^ Hj-^ol] flojXJ, 47] 443 4^°l] Sj«H 

333^ 4Jl 44 <3°H 433ji, 43 ^.£343 ^14^ ^44^ £i 33-1- 43 4s. 44 

33^-4 37)1 4fe esi-Sr 43 ^-S- £4. 



-8-7] *\}3z Mj-uloq o]a)) 4^ 44 ^olH, 42 44 <g<* vflofl JES^ 47I EL °>!*I13 43 $3 ^ 5 

^47)1 43. 4 %± 43 ^ 4^ HH43 4 ^ft 5347)1 4 4 44. 3^4, 43 o^qEs^m^^o. ^ 
oil 4* 3343. ^4 £fe 44§s 43 4°i4 §.4 £444. je4, -B-s: 44 3 3£, 4|6 #3, 

43 EL 434 ql 3 o. - o.^- 44 ^4 44 EL 437> S3434 34fe S^ofl 334fe <3<a.g. 44 

\B4. 



4 433 VI EL 433 7)13: 43 £. 443 47l|4. 43 4i #4 333 43°)l£ £ 5 3J4 4 

3 44. 

43 7fl2 4«H fileii, 43. #4 33°113. 44 4£ U13 <sj*il443 £2:7} ifl4 4£ ifls] °Ji3ll4-i-3 4^Ji4 
44aj^B. 447^ 3-§- s^it 4 ojji, 4s ^-4 %± 4°)°11a1^ 4 s<a47ll t 

4 3*1 -ff-71 EL ^1*1 7)12: «o V ^«r, «>t^^7fl^, ^71 451 ^ ^^1^ £S 3^°1 

<a^U, -*7l clol «^^o)l£ 471 EL 7||S £X4^ -°r7l EL ^sv#i- ^^J^ ^-l- 43 A3. 44. 

S^, -*7l Clnl ^^o)l 47I ^4 ^flSS. °l-f-e>14 *$$^3L, $7} %■ ^ofl 47I ^li^H^ 
£t*Rr £S4^ ^^^^Cf. 

471 7)12 4^<H1 2l«il, 43l 4^- ^ 471 el ^fls. ^silfil ^^^tII 

-°r3: %n 3°^sl 44 si 4: iflfil e^lHM-sl £2J\ t)14 ^-^ vfl^ °J»si]442i 42»i4 ^^^.s. 
^^14 4 sia, 4i ^'MaI -<>-l 4 *i 4 d l°ll >H 47l EL ^ 5^*1-7)1 4 =r °a r 4. 

a^. 4 -°-7i el 4^13 311^-, 4^^-Tllfe, 71^ 40)1 27)1 »i4si 47] ft^^ »lf-^4 
4i ^-4 3°i-3-a- ^*1*1-Ji, 4 -fri 44 ^°13 rHi 44 4*14fe ^ A H1, 3-71 4s ^-4 <^<«^ 

el ^2ion £ 4 # c-) D l 3°3* ^14^3-1- ^-3^3 44. 

<^7H, e)ol 2:^4 ^^=13 Sfe <g°iol4. 44*1, 3°1 0 ll ^^^Ife -°-7l EL4-& £^-^1 

at4=- 514, 3>1 £fe 23°11 34* 3^4^ 43-«ll£ €4. 



471 7)l£ 4«H 2i4<a, 17112) 7l4o)l 27)1 °1 43 4i ^-4 33* -i*14s, -§-3°ll7.i 4 4jl 44 <^«4 ^. 
el^i^ 27)1 o]43 47l EL 4*11- ^124 34°ll£, 4Jl 44 333 44 4^°l] £i4 47l EL 71)5. ojj^si ^ 
4-1- §l-i: 0 l- -S-^^t)) 5-<a^7)l 4<^, <a-4 sl-^ iH°i <"1.4il4-a-- 0 l 2ia7> xH^- 4^ *H 0 1 0, isil4-ir-3 ^^3- 
^43A5. 44^m 7 i* ^>Hlt 4 5as, 4^ 4°l°iM2i 44 EL 44*3 4 5-^4t1) 4 4 Sl4. 34i 
3«il, 4 4^ 43 ^ 4 4± Mli^ * 44^3 4^7fl3 43 EL 431- 17113 34^4^ 

5-^Hl 11 si 4. 
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S4. 4 41^ % 7 ] EL 4*1^ a|2 4>S£. 4fH47fl4 #7) -8-71 ^SilL^lM^ £444 3^44 

^4°lH, £5. 7flAl Aloflfe c]Dl <*j<«o|] tn^ji ^ -{fi ^ <g^o)l _£n.g. £ £ 45. Ajofl^ 

43: 44 «S <^ot| -£^4 4<*l| <g«o|l 5^40} ^3.S)fe Jf^AS ^4. 

-9-71 afl2 4$oQ 0-7I ^^H^nltfl^ ^flS. -g-°JM £lt C)Pl <£<!j ^.S-^E) 7lH4;iI i t^n] <8°W4 

#S.^7l nflS-ofl. =l ^}o]P] 42. 44 <8°W4 a? tit tg4 4 5U4. 

5*. 4 -8-71 EL $m *|2 43£. 4£*l*Wlfe, ^ 5LIL<$<* MH^S! 44<>1 £5 <$<*o] ^.^ofl 

#7l ^2 tg-igoq sjafl, .frjt 44 <£34M. 4£ ^ MH £i€ -8-71 EL a||a §7$ ^ 42* * 

«*MI 4<4 4 4^ a>o) u> 4^ ^71 EL 444-°-l 4 411471] 4 4 &4. 

£4 4 4<^ -8-71 EL 4*12} *j|2: 4$4, £344 ^71 444 Hfl*144 3 4 43-<>. 

44. #71 ^ "J-^ol) ^sfl, 4 s. 44 <3°H4 43: 44 MH .£5.4 -fr7l EL 'US 44°1 ^ 43 ^ 

32-t s^«mi 44 -frs 44 si-i A].©] mhhsi 471 el 4^43 4 4*114 s < a*>7ii 4 4 &4. 

4 44°^ 44 EL 44<4 >|2 434, 44-<>l 444, 44 4 #6)1 -fr7l ^£^"1 '41 4^*4 j£44fe -fr 
£44^ 4 £4 471 ^^essglm^^^lfi] ^2«J-^O.S.Al, #71 -frjH 44 < 3^S5)°1 0 >*Rr ^4 

■*7i 4£ ^-4 <$<*os. s\o\o\ 44 sH # ? l ^^SS-^l^Ai^f. ^.g. ^ o.^ 3.4 

£4. 4 43^ -8-71 el 44^1 ^12 434. 4t«1 444, 47l 4 44 4°ll -8-71 <a«qs3.-f-nlifl4^ i t'-§- £ ^ 
4 -8-Jt ^-4 4fe -8-71 •aqes^im^ #s]^) ^ o^Ai #7) -fra ^4 ^.s £M4 4fe <S 
^ °ll 4 #7l ^4°1 fl^s!4 <S°1oii -fr7l <a^Es.a. D iifl^^^. ^^4^ ^-a- 4^o.s 44. 

a4. t^oll ^14^, 47l 4^°)1 sfl ^ssife -8-71 el 4^l7> ^^44. °}^Ht -fr7l el ^^^fe, -fri #4 
<g<soi] A-|ft) 4 4^ ah 3 4^ iflo||4 3! 444^ ^^°] Sife el 5.^71- ^^44. 

4 -fi"^ -8-71 EL #4fe, 44^147)1^. 4^ 44* 4^. 4?1 4^el 44 M 44 -fr7l EL^^i $ 
«>l^ol4 -8-71 «isa-f-nim-a& 4*1.514 47l 44^ 44°ll -^sfl 344 -frA 44 «8*14, a>71 -frs. 4 
4 <^^£l ^^ofl #7l -8-7I <a^E£-T-*HAj>~§H nw>\ °]^o\# c|4 <3<3-§- ^44c 44. 

£4, 4 44°-! -8-71 EL 4*lfe, 4*^l^->flfe. -*7) 44°-l 44 4°H u 3344 4wl4°i °14°1^U, 47l t-M <g 
^ 0 1a1, #7l -8-7I el^4 #7l «3H*4 7i)as ol-f-014 ^4<>ll aplsl^ ^1^4 3-§- 4^°-^. 44. 

S4. 4 4^ -^ -8-71 el 4*lfe, 44^14711-fe-, #7l 18a44 4711- ^ -fr7ll- i44^, 47l cflni 

^^^a1, #71 -fr7l EL#4 471 4714 M3=l^4 -S-'S 7I1S.S 01^4 f,fii ^aofl aplslol oi^^i s.^^ 
s 44. 

£4. 471 cj^i <3°H «ja^ # 7] ^. 7 ] ^^^=1,1^4^21 AWoq 47I «93^1 3^£l-»l 01^014 44 
^144. 

£4, 4 4^5] 47I EL 4^1fe, 44^147llfe. #7l °$<»ct}*\, #7l 47l EL44 #7l 4714 ^344 44 ^ 
3.3. °14°14 4^1 ^4o(| °14«>14 5!4 4^^s 44. 

5E4. 4 4^^1 471 EL 4*)fe, 44^14711^. 47l t^i ^«°i]Ai, # 7 l 47I EL4-& 4?1 444 ^las = 
»14 4^1 340)1 Hplsloi o]4<>i4 4^^s 44. 
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£4, 4 433 43 EL 434, 44347114. 43 *i 44 «8«J S 43 33 3333. o}34^ 44 44 EL 
#3 333 £"14 34 43^-S- 44. 

£4. 4 433 -8-71 EL 434, 443434, 43 33 333 *§34 43 I^JEiMH M14^43 433^43 
*9iEL#oj tg^sH 34 44. 

£4. 4 4-33 -8-71 EL 434. 443434, 43 4& 44 35 43 cjnl <8<!H3. <>]34^ ^7] -8-71 4^ 

E^DlHl^^P^ 7j^0] ^<g$ J5..3. $4. 

£4, 4 433 -8-71 EL 434, 4434*14. 43 4& 44 334 43 34 <gq<4H. -8-71 71* 343 44 ? 

S7> rfl?f *i4 34 )M»fi 44. 

£4, 4 433 -8-71 el 434, 443434, 443 444, 43 4 34 43 -8-71 -a^ss^im^i^-i- it 
4fe -8-S. 44 334 4fe 43 l^m-M^Htfi 43^4, 43 4£ #4 33-£^ 334 4fe 334 43 4 
S. 44 334 4^ siofl 47I ^ajEs^nm^^o] %$qo\ o\^o\*\ 34 ^sis. 44. 

£4, * 433 -8-71 el 434 4434>llte, 443 444, 43 4 34 43 -8-4 o^E^i^,^^.*. a ^ 
4fe 4 s. 44 334 4fe -8-71 13^^-334^ 433.4, 47] 4£ 44 "S^a 334 44 4 
71 443 *§333 #4 3 33 -8-71 1^51433^43 3333 3434 34 43-2.-^ 44. 

£4. 4 433 344 433 -8-71 el 4*1* 4343 3434 43337} ^44. 334 43333 3*}4, 
4 4i 43 ^ 4i MH3 fl£ « 4443 4413 Slfe 414 EL S3 £4 £33 4444. 

34, 4 433 43*§31-& £34 3443 4344. £4, -8-7l EL 4*1* £3 43 3-3 444 <4|-» 4444. 

3a^! 433 34 4 7 1 EL 433 3|£ 434, 4^4 334fe 4343. 3434 3^ ^<a# .^fls. ^ .^g. 
» 433 4*1) £4 447.1?! 3 a 2:^44 °Ja^! «I|hs4e1 s#7^ 44 4°H ^l&l^ £i4^, 3* 
/4#4 ^ 4444 ^^44 4^ c »14. £#4 0 jH4-i-4 4^4 'S^ss. $± °§<*<q ^e)^ £i47l ^ 
«q, 4i <a °14 434fe ^wcojsi-, ^ga)4 4*14fe S«l 44°14. 

£ 14 ^h.® 4^°fl *1* 471 EL £7,]o] ^ia<Hi 4-8-s) 7i* ^s-31 .y^fii 44h# 14^4 ^oicf. -^-e) ?14( 

10)4^1 44S^^l^el(TFT)(ll)#4fesl^-4i44(ll')4^>aslJI, o) 5|5. ^4^(11-) 4°il ITOS ^ =.o] 
4 f-^ 44U2H sflel^sloi oJ4. h^, 44(12)4 434fe ^^^1 SiO 2 >ga(l3)4 4(ffi)°<j3^ Efe 
4(^)°<]aL44 4714s 014^4 444 •83(14)7} q%-s\°] ^4. 2, ^i«i 7 fl^ gtg t 4 

44^ 4 °-! <>1^4 ^4°H£ 44^4, °Ja a4S-«flfe S44?M 44 nfl€-^|, 44^ °-! sM^-fe 4e 
^4^5. slo] 5)01 4t344. -8-41- «SH(14)^| 7|la4 ifl^4. #«W8*tt). 4-^31 M14. 43 4* 
4^1 14^°1 444 3°144, 41*1 43334 444. 434 *stfi4)fc, #4 4°J1^4 4«14 7fls., # 
«H. 4i^| ^47> 4M34-&. 44 44*1 fe 4a« 43 £fe *3°13s 43 4°1 43 434 ^34^, 
CF 4 44s4 33 4°11 3311 4^44 4£ Sl4. 'Safe 444 44 44 4344 4343 3433 34 
34 3H1 4333 S3 4. 34 43. 4-3 44(12)3 iTOa 3434 344, 4^ 44(12)43 1434 43 
3 3«fl, Si0 2 n3a(i3).4 ^Joi 4^1^.4. -g-4^. »ga(i4)3 43 1 »H3 3^.3^ 4444. 

44^-S.. £ 24 4243, 3 3-^ 44 °H 34 43 EL 433 ^12 413 4^14 4 433 44 42:°fl 44 4^ 
44. 



s. 2a3 8134, ^ss 4^ 343 3a^} 433 3*fl 43 el 7fl^.# atl-4fe 43(°Ja nq 
33 £S43, 43 EL 444 ^344. 43 EL 7-1)5. 3a 234(15)4 3aad «I|h(16)s43 S433, £ 2b 
3 444 43 43 44(*P)33a, ifl3^ ££44. sls. 4. 44 ^ 433 £4 7}^ ^si #S(fl 0 wW 
3*11 -334^1. 43 EL 444(17)4 444(£ 2c). 3 43 EL 444(17)4. 3-S 43. 3* 4914 
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5 444°a 3-^34 34434. 



3 nfl, 44 44 33(^44 4S!3fe 4^7} 334 33)3 44 IAl 4^344 ^33 3a443 a££)3 Si 
3 S*4 »fi&3, °Ja- -§•")) S-4 443 343 4^ 4a4 443 434 4^3 fi^sU, <-!]-§• s.^, £ 2c o)) 44 
-sS 44 43 4 f-^ii 44 fi^i 4i 4334 ^§33 s|4 344 Xl4. 



aeU4, 4 4io)| 3*1444 411471] 4a433 3*1144, 44 44 333 433a 3a 2:344 S4 
^ £j£43, -fl-A 44 333 a*4 4 3*11443 343 £3* 4a4 33 44344. a4 43 
4 4443 3*l)4fe. 3a^H ft]4 44 ^me] £i 334 4a 44 33a4 a3 4^. 34 1-3, 44 44 3 
33 ^o)i S a) 4^4 ^4 424 44 33 33(i44 4434 #4 33 4^4 334 33) 

4 <£344 33 a4 44344. 



J£4. 44 44 333 4a 43343 3a 424 .S-4 4443 43 3*H44 44 44 33433 44 
3 a£ 333 4434 33 44344. ^4 3*H4fe 4aE 443 as ufl333 4fe 33 44344. TFT 5 

«H4 43 433 4 4a 43 °1 X444 Y4434 4 s. 4# 43)3. 4 34^r, 43 °1 a4 ^4 4a 4 
33 <34<q 7^0] ^^-aflxi^s. oj^Hj-o.^. sl^-a}?]^ ^4. 47] 4^ A>oio(| 4^«.fii- ^^4 tg^A) «ja. 

4£4 334 33 ii344 a-4 44344. 4a3 344. £3 ^ 34434 44 333 343 434 
4a. 3443, M34 431333a 44. 344^ ^ 2=3^4 44 4^4 X444 Y44°fl4 4a 3# 43°. 

3333 oja. ^ o.fe, 4^49} 4^4 ^4^. ^ etc|4s., 4^ 433 y^. (^o)j 333 43 43a.s. 
s|£4 £5. 334 ^43a 444 $14. 



24. 4 434, 43 EL 43^ £4 4^4 4M4, 43 EL £44 44€^.a4 4444 4443 « 2^43 
41 344 4X14. 

°14, 44i4 424<H 4 4^4 a.4 4^13^.a 4^44. 4 41<>1 ^] 4^134 $44. 
(43i i) 

4 44°H°)1 444 344, 33 30/anfi] 4^4 X44 ^ Y44 S-4 70.5/an 33a nfl34 2?13 TFT 343 
4. 3 TFT 344, 43 34(25)4. 3 43 34 4°ll ^34 TFT(26)# 4fe i4 J r(26-)3. 4^33 Sl4. 
i 3ai TFT 34 ^-€-4 43 44 44-£(x44)4 44^4. 3a ^44(26') 4°H ITOS. 3434 43 44( 
27)3 1^^4 3 43 44(27)4 434S4 SiO 2 ^a(28) % 433 3^ »3h(29)3 24as 3434 ^3.7} 

4i44(26') 4°fl ^333 S14. Si0 2 >3a(28)fe TEOS(tetraethylorthosilicate)4 CVD<>1| 3«fl 150nm ^^j 

43 5ES-°)]3(photo-etching)3 3*fl 2fl3^ ^344. £4, ^- 3i 443 4333S.4 s.i4ji, ^4^4 
4°i] 3«l] 4 4^1 2/^3 4333s. ^3.(29)7} ^344. a4, 3 •Sa-i ^flafe 3(4)44^ ^flai- 4 

44 4a 814. 

£4. a 3*11 *134, 43 44(27)3 S333 44 333 44 44 33 A3a SiO 2 n53(28) ^ 4333a «g 
3(29)o|| p^gfl f.^ 44(27)3 4333 43 &4 333 33 33 B34. 

3h^! £5 43, 334 44^3 333 3*fl 4333^ aj3.(29)4 43a 3344. 334 44^3 333 a 
44 rfl34 434, 43 300W, 4^4 34 433 33 l™, 44i 44^4 3334^ 3i 4^ 44 i00m«/mi 
n, 44 4^ 44 ioi/min, 334 44 4a lOmm/sS ^4a, 334 cf 4 44a4 33344 CF 4 7}+ 44 100 
me/min, 14 7>i 44 ioi/min, t)134 44 4a 3auii/s3 44as. ^44. 
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3# ^"a* aflss.*! aH^AKtt) 0 ! 4o)J=.-§-( J §--3-4a)£ 4**te, ^ -Ml"?] ^^.S-S-^^, N-^^^i-s] 
l,3-^nH^-2-«lnl41-e]u1feAS. §-$44 °<j3. £^f-( 30 )-|. a*H44 X 44 ^ Y44 if- 70.5jtan 
-*I1H(EPS0N *\}2i MJ-930C)S.^-El S# ££44. °] "A, =M 4^ ^r$H 444 4* 30B^oi^ 

£-<B4 4*1-3. S*A]^4. ^ 3b O|l ^ ^°]^ 'fla ^£( 30 )-g; J^E^ £i4 3^ ^ 

&\ -aJf-^^i# 4444. *£ ^^^(A)o)lAi^^^-^<a# ^3^^.(30)01 -T C J 44(27) 4°fl £5. 
S)°l Sife 44 CM ^^(B)o)l^^ ^ ^ <g 3 2Aj #(30 )ol ^ol^c »83(29) 4°ll £4- 

4^-0.^., ^-^^(ltorr(133.3Pa)), ^-2.-. 20-gr°14fe ^liSLsL -g-n))^. *fl7-]4j7, ^. jfr 200t(*5--i-?flo] E 

4). 1049J l^^ofl sq«fl. £ 3c<Hl 44-fi 44 4°1 3* ^S'Ol)* ^44. #4 ^(AH^ 4 if- 

*I4 3* ^oj» (31)4r ^ ojcf. 



4-S--2.S., 44*-2..M aj>aj t ^--aj, ^Ajjo.^. ^-^fe. #5l#^-i^^l 711^.1- a>^-4<^, 44** °ja 2^1- 
(32), 44 44** 2^(33), $4 44** °J3 2-8*(34)* 3f>4 2:*fl44. «3a. *iflS4fc 4*S«1 
IMI 4*514. 3c°)l 44^ 44 4<4 °]ir °<jH 2<S*(32. 33, 34)* ^HS^-El Eft/W^L, x4 

4°.3. 2il.5/an 44 Y44-2.-S.fe 70.5/an 4*1-3. nUe]«d £5.584. °1 <4 *M ojo3( B )o|l #44 40. 2144*1 ^ 
lii ^U4 31*13. £#Al?14. 



4*5-5., N 2 £37l , S^M^ 4°lH 80°C, 5^S^ ^^e)oll fijafl 44*(35, 36, 37)°1 ^44. *S 4 
4 <8«|(AWHfc 4 Sf-W ^H4 44*(35, 36. 37)-!- 0^4. 

44** I^SfS 3cH 44^ 44 44 *4(38)°.S4. 2rm4 LiF4, 20nmS] Ca* ^ 200nm^ A144 4* 

^4°H ^afl 3* ^4^. 444-2.3. ofl^i ^](39)i si 8(1 ^-S-* *844. 

"14 4^, *a 3-4 ^(AW fls. -1-^ * aj) f.^o] oj fe £A ,^ o. 7l EL ^ ^ 

4. 

(^H 2) 

-jjUWoiMfe, £ 4°)1 44>fi 44 *°1. -S A H1 14 * < a4»l *3: ^4 ^°1(A)^ ^<>)1 r^o] oj<>3(B)-S- >4*)4 
TFT 714* 4**4. °1 TFT 7l*£. -frel 714(25)4, °1 *el 714(25) ^Aj^ TFT(26)# £fe flS i4 
^-(26 OS ¥^4ol Si4. £4, iW26 0 -5H IT0S. ol^-<>14 ¥1 4^(27)°] °1 f- 1 ^ 44(2 

7)* 734^4 Si0 2 1iH(28) ^ «5lol°lH «Sa(29)- 6 -l 2^o.S ol#-<H4 ^H7> 41^. 4i4^-(26 O 4°ll ^^=1<>1 

X14, °14 ^1 4^. *a 44 ^(AH a4 4^(42)7> ^^sJjl si 4. 

£4, eH «8«^(BHfe, Si0 2 n93S^-Fi <S4s : lfe Si0i4(28O«>l ^ A H, "1 SiCfe 4(280 4«fl a^l 4^ 

(42)4 *1J4 ^4 « 4*la *el°l n lH >?!a(40)7> ^*lsl<>i 0)^.4^ t\v) 4^(43)7> ^s\o] ?J4. £ 
4ai 71* 5.#4 ^si <g^- 44£# 4444. 

-a*H 14 *^4t11, ^°J** 2:^«-(41)* 70.5/flti sl^lS &*1 4^(42) ^ c-14 4^(43)^1 3flEl^ £ 

S4 4E111- £ 4bi 44^4. 47-1 ^1 14 *^4t11 2a ^ ^^214^ ^ A j4 S4 4^(42)4 ^-g- ^<a#4 4 
^lfe ?««4. 

4*°-s, 47-Hl 14 ^^4711 -iei-i^S-iM Afls-s. °l^ol4 44* °Ja a^-g-g. K a\ ^.4,(42) ^ ciPl 4^( 

43)oll 4)TH*d ?l2:oll o}gf| ^Aj^ rf-^ 4 & K\ 4^(42) iH^4 54*4. ^Aj rti 

^4^ 4^4 *7l el 4*m, X4 4^(42)1- £44fe *a 44 «a^(AH4 fl£ *5<S S 4 4^o] 
il a14 ^4 ^oi^4_ 
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(4*H 3) 

4 -a ah 14 4^4*1 -frjL 44 <34(a)4 44°ii 44 «j|^(B)* m*i$ tft 444 4*«4. s. 

5a°l| 44-fl 44 44. 4 TFT 71**. 44 4#(25)4, 4 44 4#(25) 4°)1 343 TFT(26)« 44 4^ £ 
44(26' )S 4444 SU4. £4, ^44(26') 4°H ITOS 4444 4^ 44(27)4 344^, *\ f-4 44( 
27)4 434£4 Si0 2 u 3H(28) ^ 444 ol= «3a(29)4 2$££. 4444 «g S 7> 4i44(26 ' ) 4°H *8^4 

4 $14. 44 44 44 44 44 44(AH S4 SHt(42)7> ^^s|oi £4. 

£4. 44 <34(BH44 j] a £44(26-) 4<*I14, £4 4^(42)4 4U4 ^4 ^ 4H4 44s 4444£ fla 
(29)44 $^44 4444 44 4^(44)7} *§444 sl4. £ 5a4 44 £44 ff4 44 44£44. 

44££, 44<fl 14 41147)1, tfl7l4-S4a4 440)1 ^| sfl 4444s «8a(29)# 4«8a 4444. 

44°~S £ 5b°l| 44>fi 44 44, 44<* 14 4441), 3* 4*94 *l|5.4 £44fe °Ja 244(30)4 x44 
°A Y44 S-f- 70.5/an 44S &4 4^(42) £ 44 4£(44)°fl ££44. 4£ 44 <3 4(A)°fl44 44 4 

^4 °JH 244(30)4 Jp-»S 4^(27) 4°f| ££44 oi^ 44, 34 <£4(BH44 34 4*94 ^fls. <>ja 2 

44(30)4 slS. ^44(26') 4°11 S5.44 ^4. 

44££, 444Utorr( 133.3Pa)), 4*, 204444 24£S 4 D H4 *)144:2, a 4, 4rL4, 200"C(443]4.§. 
4), 1044 <844°fl 4*fl, £ 5 C ofl 444 44 4* ^ 4tifr(3i)4 3444. 43l 44 «84(AH44 4 4 
*4 5-S4 44 4 < a4(3i)4 ^44 4 X*4. 

44-S.s, 44<"il 14 4 < 347l), 44 ^444 43. 244(32), 4^ 4444 244(33), 44 >£444 °J 

EL 244(34)4 344 2*1144, £ 5c°)l 44^ 44 4*1. °1# ^3 2^#(32, 33, 34)4 ^lSa4El S 

#Al7lJL, 44 X44-2-S 211.5/an 4^1, Y44-2-^fe 70.5/an 4^1^- S-S44. °1 ''fl. 4 D 1 ^(BH 444 

44- 214^*1 ^e-^is. ^<a^ ^jo] 44444. 

44^-S., N 2 S-^7l 4, 44sfl< 5 m 4^4 80°C, 5S-AS51 ^4el<>il ^ 3fl 444(35. 36, 37)4 ^44. 4JL 4 
4 <S°1<AWMfe 4 ^14 5^4 ^^-#(35, 36, 37)4 ^^4 4 44. 

4444 $-34 4, £ 5cH 44MI 44 4°1, 4^(38) ±3.*\, 2m<*\ LiF4, 20nmel Ca4 ^ 200nm5l A144 4^ 
7}<g ^Hl -*4 sfl 4# <8^4:a, 444-fi-S <^114 A 1 ^4(39)o)i p]^ 444 «fl^4. 

44 44 44, 44 44 <8«UAHI4 4«4 ^ 4 45^4 5-^4 3^13 44 EL 4^14 ^4 4 5A4. 
(44 •( 4) 

* ^4^H4fe, 4 A H1 14 ^4?ll 4a 44 <?§4<A)4 ^<H1 44 ^4(b)4 Hflsm tft 4*4 4444. ■£ 
6ai 44\« 44 44, 4 TFT 444, 4^ 44(25)4. 4 714(25) 4°H ^^4 tft(26)« 4* $5. ± 
44(26-)s. 4-^44 44. £4. 4^. ^44(26') 4°ll itos. 4444 4^ 4^(27)4 ^^42, 4 4^ 44( 
27)4 ^^4s4 Si0 2 HS3(28) 43144= «8=l(29)-4 2%-o.s. 444?! HII3.7V ^^=14 SI4. 44 44 44. 
44 44 «a«?(AH fi4 4^(42)7> ^^5)jl fl4. 

s«, 44 ^«(B)^144 sis ^44(26 0 4°llfe, £4 4^(42)4 4«S4 ^4 H 4^4 SiO 2 >Sa(28) 
4 4sHpis. ^a(29)7f 2j4^ 44 44i(45)7> ^^s)4 44. s 6a4 44 94 ^4 44S.44. 

44^-S, 44«fl 14 *44»1, rfl4<a- 44^4 4*11 4444^. »3a.(29)4 4°Ja. 4444, £• 6bo)l 44 
"I 44 44, 4<a4 ^5.4 i444 2-^4(30)4 a^l 4^(42) H 44 4^(45)°)] ^14^ s.^44. 
4s 44 ^4(A)°1144^-? 4^4 4s. 2^4(30)4 4^ 4^(27) 4i ££44 44 44 <34(BH4 
4*4*84 4s. 2^4(30)4 4s ^44(26 0 4°H £5.44. 
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44°.s.. *)ah 14 434 £4as 45 434 4s 33 £44(30)4 444 41444, 444 14 434 £ 
444# *844, £ 6c4 444 44 4£ 4^ 444(31)4 4444. j&-#t «goj(AH4fe 4 447} 

5344543401)444445114. 

4-8-as, 444 14 ^44, 44 >£444 °ja £44(32), 4-4 4444 33 £44(33), 44 444-8- 3 

3 £44(34)4 £444, £ 6c°)l 44-fl 44 44, 4 33 £44(32, 33, 34)1- 33-$ s||£S44 S#4^ Bj| 

££44. 4 m. 44 3«(B)4 444 44 21434 44as 434 44s S4444. 

44AS, N 2 444 f>, 4444M ^<h)a] 80t, 5&o.S.fil 3444 Sjtq 444(35, 36, 37)* 4444. 4£ 4 

4 34(AW14fe 4 ^34 444(35, 36, 37)* 444 4 34. 

44*t 444 4, £ 6<W| 444 44 4°). 44(38) AS 4 2nni4 LiF4, 20nmfi] Ca4 4 200nmfil A144 45 

?V3 444 4*l) 44 4443, 444^-S 444 44(39)4 44 -fl -§-•§: ^44. 

44 44 44, 4£ 44 34(A)44 4£ 453 $ 4 4534 &£534£44 44 EL 444 34 4 34. 
(444 5) 

4 **H°Wte. 444 14 43*1-4 43. 44 34(A)4 444 44 34(B)4 444 TFT 44* 4-8-514. £ 
7a<fl 444 44 4*1. 4 tft 444 44 44(25)4, 4 44 44(25) 4J-°fl 444 tft(26)S 4fe 4a £ 
44(26' )s 4444 34. £4, 4s ±44(26 0 44 ITOS 4444 43 44(27)4 $43 3, 4 44 44( 
27)4 444£4 Si0 2 «83(28) ^ 44443 «83(29)4 243s 4444 H837> 4s £44(26 1 ) 4°ll ^44 
4 34. 44 44 44. 4 A 44 34(AH x4 4£(42).4 4443 &4. 

£4, c-H 4«(b)444 4s £44(26 0 444 54 4±(42)4 434 44 ^ 434 44s SiO 2*83(28) 
4 4444^. «8i3.(29)7i- ^4^0.5.4 44 4^(46)71- 4444 34. at, 44 34(B)<444 4^ £-44(26 0 
TFT(26)7> 4444 4^4. £ 7aofl 44 £€-4 ^4 34 44£t 44^4. 

44-fi-S., ^ai<^] 14 *44t)1, rfl7l4 44^4 444 44 4444s. 43(29)# 1HJ3 *]5l44. £ 7b<>il 44 
g 44 401, 3^ ^4 Tflat £44fe °Ja 244(30)4 54 4±(42) ^ 44 4£(46)4 s||e|4 ££44. 
4£ 44 ^4(A)<Hl4fe 4-^4^4 4s. «ga £44(30)4 4^ 4^(27) 44 ££44 $m 44, 44 «34( 
BW4fe 4^ ^r^4 4^- 43. a^4l-(30)<il 4a £44(26 0 44 ££44 Si4. 

44AS, 444 14 444 24as 4* 4S]4 4s £44(30)4 44* ^1444, 444 14 444 £ 
4 as -a44« «44, £ 7c4 44 ^ 44 44 4* 4^4(31)4 4444. 4a 44 44(A)44fe 4 
5«4 4^ 434(31)4 444 4 44 

4-8-as, 444 14 -§•'844, 44 ^444 4a £44(32), 4*1 4444 °Ja £44(33), ^444 4 

3 £44(34)4 £444, £ 7c4 44>fl 44 44, 4 43 £44(32, 33, 34)4 «93* ^|£S44 S444 A 
4^ ££44. 4 "I, 44 44(B)4 444 44 21444 44as 434 44s £4444. 

44AS, N 2 444 4, 4*ell4M 444 80TC, 54as4 3444 4«fl 444(35, 36, 37)4 4444. 4S: 4 

4 44(A)44fe 4 44 7> ?44 444(35, 36, 37)4 444 4 Xl4. 

4444 444 4. £ 7<H 44"5 44 44. 44(38) AS4. 2nm4 LiF4, 20nm4 Ca4 4 200nm4 A144 4^ 
71-3 f-44 4«fl 44 4443, 444AS 444 44(39)4 44) 344 H44. 

44 44 44, 4Jl 44 44(A)44 4£ 453 ^ 4 4534 tife 534 £44 44 EL 44* 34 4 5fl4. 
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£4. 44 4£(46)#, t4 44(27)4. 4 4^ 44(27)4 #s|4# SiO , <3(28) 4 4444£ •83(29)71- 
4444 <Uo.oj, TFT(26)7}- $444 &fe 4# 444^ S4 %M42)$ #-a4 444-2-S., 44 4 

£(46)4 ££4 4# ^<8%- ^S. <8a 24#(30)# &4 S^fc(42)°f| ££4 34 4 #U4 2:4-°-3 42:44 4 
XU, 43H 4*fl #£ 44 44(A)°i]fe 4 ^M|7> t±4 4# ^fl*<31)* 4 5ft°l. 3£ s-?4 4 
4 #^4 £44 44 el <S# 4 514. 

(444 6) 

4 4]a|4|o1| A}£4 7]^-2] S A] a^i. oj<*4 c-]cl 4£ <344 £ 8a°l] 4444. £ Safe 444 4"d£44, 

47W TFT i^fe £444 S44. 44 60/an4 4^(50)7]- 31 (X)44-°-3 80/an 443, # (Y)44-°-3 24 
0/an 44-3 Hfl^slo] o^4. =£44 40] si ^a) 4^ A}o]o)lfe 80/an 443 60/an 444 44 *$3. 4^(51)7> 
■fri 4 4 444 #44# #H4 444 44 4^(52)7]- 444 44iL 3044& #1144 80/an 443 ^444 
44. %±Z, 444 44 ^^l.SiOz -33.(53)4 4444 £«3H(54)44 44 l5iEL5L4444 o)^.<^^| 

ji, 4^ 44 '3! 4 S 1 444 4 £-4 4 44 #afe -^4^1 1 £# -B44 24 #444. 



-S44 14 ^-g- ^oj* ,7fla Pj a 2.^^.(55)^. S a1 44,(50) 4 44 4^(51, 52)4 Jl^- 80/um 443 4 

44 ££4 441- £ 8b°ii 4444. 444 14 #1144 4# 4444 444^, 4444 slow, 444 14 

#*S4 3#44 444 24|-§-(56, 57, 58)4 44 4)3 80/an 44, 71-3. 240/m 443 444 ££44, 42:4 4 

4 444# 44 44314. °Jh aAjg..<q nfli^ 4t=fl§ s. 8c oi| 44^4. -g-^- tgAj nj 
4 A J€ 471 el 4*m, -fra ^4 ^^^4 fl£ ^ £Ur a^ 7 > 5«a4 ^°lSi4. 



(^H 7) 

^. ^A)oflo|l a>44 7lflr«sl 4s 44 <a°14 ^nl Qj^.o^ <a^-# £. 9a°l) 44^4. £■ 9afe 71^-^ ig4£oH, <^7] 

4 tft i4r £447,1 ^5^4 ^4 50/<in ^4 200/anfil 444"fl(a4fe ^4) 4^(60)7)- ^(x)44-°-s 

80/an #(Y)44«.S. 290/an 443. HfllsH Xl4. ^44^1 4^4 43 £ 30/an, ^444 4^4 43-8-9 

0/oi°14. a A l 4^(60-)^ fl4°l 4^(61)7)- 444 3044& ^44 80/an, 290 

/an 443 f Ajs)ol 0J4. a x| 4±(60)fe, 4#4 44 SiO 2 *83(62)4 -t^°l B lH «83(63)44 3? 

•gaofl el«fl ¥^^^1 ojjjLo^ji, 4^ a)^ ^ 4^1 oisjfii 7l43?I 44 4afe 44°il 1 £fe 44i 24 ^^4 
4. 

44^1 14 *44 ^^• i r 0 t 14 4s- <33. a^i-(64)4 s4 4^(60) ^ ci4 4^(6i)«ll a^f- 41^^ ££44 
#44«1 4^ 7 J: f-4°il£ £ 9b<>ll 44>fi 44 4^1 a41-(64)# afle)^ ££5S4. ^1 ^ A j^ 4^ 4°-1 4 
^ ^<a#-& ^4 4 f-^ll* 44^ o.4, #444 4^4 #4°11 ££44 ^4^, 4^4 #444 44^114 
4 ^14 ^43^3 ^4^144. 



4^- ^44 4, 444i Sl44£, 44^1 14 #44 3#44 ^44 24l-(65, 66, 67)1: 44 43 2 

40/an 44 7>s. 290/^n 44^- "114^ £1*1-2, 4* ^9^44 4-f 4 #^44, #444 4^2 # 0 J-°ll-£ 9c^l 
44^ 44 44 4444 °<Jh 2:41-(65, 66, 67)4 ££M4. 4?H 4*11 42:€ 4444 4 4*fl# 4 
± ifl ^ 4i A>oio)iAi 5QJS14. 4^ ^4 ^ D a#4 ^!44 444 44 EL 44#, 4i 44 ^^°I14 ?l£ 4^ 



(^AHl 8) 



£ I0a°)] ^ ^ 4 °fl 444fe 444 4^£.# 4444. £ lObfe £. I0a4 MM'4°)1 4^- 4& #££44. £ l 
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Oa 4. S. 10bi 444 44 43, o) 34(101)4 3# 4°J4 ^ 444 W 43 3433, ^-e] 714(102) 
3Aj£ SjS £4^(103)4, SIS. £44(103) 43 333 >£4 £44(104)iiL ?^SH 5fl4. £44(104) 

3fe ^44fe S3 4£4 33 4^4 4333 Si -2.3, 44 £44U04)fe S3 4^0.3. 3434 ^«|- 
33(A)4 4a 44<83(A)3^413 H1I3S33 4£5.£S3434 33 ^3(B).sjs.4333 s!4. 



SJS. i4"(103)fe, 43 71^(102) -y-o)] -H-^A) TFT £3(105- )4, 3 TFT £4(105- )S Sfe 3 1 

3 3 2 43:434(106, 107) O.S- ^333 Si4. TFT £4(105- )te 3£3£ 3333 fljj, z]- TFT 

£4U05~WfcITOS 3434 43 4^(108- )°1 3433 Si4. 43 4^(108-)-8r 3 2 44^34(107) 

43 333fe *33, tft £4(105-) oil ifl44fe 430(1 h^sh 214. s4 Jf-3 4^(108)4 J84-2..3.43 

iLoV 34 m, 3a>43, 47flfil su|7h £Jl343 3**43 f-s] <§4o.jiL $4£M flfe 5)01 ^cf. 



£4, TFT £4(io5)4 ^ 4^(108)4 44 £4" (104)3 4i 44 ^g^(A)«fl 344£ 3334 3433 
5*4. 

44^.s, 44 £*14(104)3 *A 44 33(A)3^, SiO 2 «9a(i09)4 4333s. 3=1(110)7}- 3433 ^4. 

Si0 2 B 3H(109) 3 43 3 3^ «gH(110)fc ^3 4^(108- )3 Aj.o)of| -^^lS]^ fljl, ol^ofl fi]aj] ^tg 4^(10 

8)* l-34fe 7fl^4(iiD4 *S433 214. 

54, 44 £44( 104)3 33 33(B)3fe 3 2 44434(107) 43 3aJ4 SiO 2 44(i09')4, SiQj 44(10 
90 43 33£ -i-eH^t! «8a.(ii0')7>^wlsl<H oj4. cjo] 33(b)3 #333^ HS3(H0>)°1| 3sll, S3 5^ 
33(A)3 S3 4£(ni)4 34^4 343 33 4£(m07)- 4333 2*4. 



33 33(B)3 433^33 4£(m03 43 333^. s. io a 3 443x443 3€-4x<3 A H3 R,g, b 

3 37113 33 4£*S- 3434 103 = 34 434^ 33 44344. £4, £ 10a«H 444 Y443 4€- 

4 y 1 3 43°il R, G, B3 44-3 33 4£s 3-T-3?! ^-S: io<g 34 ^34fe 33 44344. S-4 3#343fe, 
4X'4 4Y'3 a37> ^333-5^1 33 4£«- 3344. 34 43 4-2-^3. 33 33(B)43 33 4^4£3 
33 231- <3h3 4s 24* 4& 44 33(A)3 ^4 4e 4£333 42 233 ^.4 ^333fe ^3 4^ 
44.4X-44Y-3 H3-4^<aii)3£^ 43 3^3^, <^il# 1-3, 4 4^(S A 1 4^ a^33 4£)5 X4*M 
s. 70.5^1 33, Y44-2.S 211.5^1 33s. ^a^ ^ j|l s. x-3 a> 0 ioh Y44-5.5- ^ ^43 3044(R, G. B3 37fl 

3 33 4£s. 3434 M]m.7} 104S43 4?1), £4, 4 Y-3 a>3°11 X44^-S. ^43 10433 33 4£7> 
^ A j3fe 33 #4. 333 3*11. Y443 33fe X44 333 3«1133 4 X- 4 4 y- 3 3.?]?} 34 %-<&n\ 
44.33 4^3 4fe 333 4^j33 ^34,33 4£(ni')3 44 43-°-5.34, S34 4€33 4fe =3 
33 33,4, S3 if-oi ^^7i nfl^-o)] 44343 44. 



3 3#(ioi)3 343, 433 14 ^-^43 334 44^4 33* ^43 4333h u 3h(iio, no-)# 433 
333:2-, 3^- ^"84 3s.# s43fe ^3S-a- °Jh5! 3-5-^.43 s-^33 s.3 4^(ni) 3 33 4^(11 
l'H 333 £^44. S3 4£(in)33^ 3^ 4^4 3a 3h^3#3 43 4^(108) 43 £S3^ 4S. 
33(ni ■ )33fe a^ ^<gf, 7 fla 3h 231-3 SiQ, 44(109 > ) 43 £S44. 



a4, Aj^- 4^4 3s!- ^44^ 33 231-4 3^^ 3^3 33 £#3^ nflofl^, ^e), #3 £44(104) 
444(^3 x34)3 ■S-'a^- 3 £3 43 ^ 3fe °Ja5! #34^-, 3 £ io a -3 4^ 

o^ei £4 43 44a Y44* 44 34(101) 43 3*37133 ^!4^ 33 44344. 333 33, 33 
23#3 S4 437>£4^3 443 33 33(B), 4i 44 33(A), £4 43 443 33 33(B)4 4£4 
3s 33. 3a a4#3 £•§■-§• 33 33(B)^.s43 3343 33 33(B)33 4 214. 33 33(B) 
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°fl^i 2^4 *83» £i^i7]:n 4*1 -fi-jL 44 <g^(AH>H £f *l?l7l q]S-<4 44 44 <5J«KA)4H*1 <g aa ^ 

s-4 54*mi sa^i^a 4 #4. 



^Al^l 14 ^.<a^ ajl 4^- ^<y# sflS. °J=L Sl-Q&O) 4 D )I# *i|7-14<4 ^ A H1 14 -&<ti4 2i&°.2. 
*84<4 £ naofl ^El-HH 44 ^ ^<a^(131)-|: 3^44. 



-H-JL 44 <3^(A)2l tin] 4^(111 ')4 4*134 o| d|d1 sj.£(lll. )6)] tfiSflAi£SAl 4£(lll)4 

-S-<y*MI 2-g# <g HS) £S . ^ nfl€-<=fl, cM <8*(b)44 331 4e fiA] 4^(11 1H4S1 °<] 

aLsq tiS S?i-§- -S-a 44 ^°1(A)^ -^4 4e I*) 3-=fc(lll)oflA].ol ^ £?34 rfl4 4*1^ ^ jfta, ol^ofl 

4*)1 34 <3«(B)43 331 4e«q sltex-M sMi(iii)4Ms. 444 4 ^4 ^ o g4(i3i)-§- $4^4 9X 
4. 444. 4£ 44 <8«KA)*1 4*)H ^ 4 ^14 34 ^4(131)4 «§34 #4. 



44-°-^., 14 f-<Q4»), 34, ^-4 t^-g- 2^tt ojh^! m#44 s*l 4^(1 

11) 3! 44 4i(in 'H N 2 &^7i ^, A>oi)Ai sot;, 5&^.S^ 4*1 ?>H aj*B 444 

(135, 136, 137)* ^$4 ^.^ ^ <^«(A)o)l $J<>i4fe, 3* ^4(131)4 344 ^4431 4<4 4 t*)14 
444(135, 136. 137)4 4 Sl4. 



£4, 4444 *jAj a]o|]±= ^j^. ^oj^fil ^ "-Si- ^^^-7)1 4^ ^1 £ 10aS ] ^^O.S^- 4 ^4 44 4 

#5. YMj-^-a- 44 44(101) 4°H °1^a1 ? 1^ $4:2, ojs ^Aj^ s - £43. .£4 p) n j ^«(B), 

44 W§^(AU??4l 444 44 <3«( B )4 £££4s 44 ojaa^fsl s#-§-4 D l <3« 

(B)o.s^-e| 7IH44 34 <£«(bH4 43-44.£4 4fe 3M 44444. 43H1 4* 4a 44 <34(A) 4*11 
°I4 4444 3L44fe 32t 5^431 «S4 =^ Sl«4. 



44#-& ^^4 £ llb^ll q-E]-^ 44 ^o], 6-4(138)0.^4, 2nm^ LiF#, 20nm-°l Ca* * 200nm-4 Al-f-^r 

4^ 4^ ^4°l] 4^2!* ^^4^. 444^-S. <$sl*\ ^1(139)^1 ^sfl ^-S-* «44. 

°14 4°1 4°1, 44 44 < a°KA)o)14 ^-^ 45^ ^ ^ ^-go) sife n«i »-7l el 4*15 ^ Sl4. 

(*H°ll 9) 



£ I2i ^ IeHc-H A>^.*>fe 7l^sl j§4£» 4444. •£ 12<41 444 44 °1 44(201)^, 4=1 ^1^(20 
2) 4^ ^44 ^4 3 ?-(-£a| A,g4)fi|. ( Q ] ^44 4<^1 ^ A d4 44^1 44 ^44(204- )•& ^*lls 4°1 t 1 
^4°1 SI4. £ 12^1 ^1^(201)4]^- I67flfil 44 £44(204- )4 4<g 4^4 °11E4£ ^4-°-S «ll^s)4 &4. 4 
44 £4^(204)^^ -a^Hl 84 -§^34 3.*] 4£(£ A 1 ^4) ^ ^4 4i(£Ai a|^) 7 |. -°-4 4 44 

4x44(204-)feaAi ^isoi^^^i 44^^(A)445l 44 *^ °KA)°1 ^4°il ^.41^4^1 4^0. 
s.°1^4 cl°l ^^(B)^.a^^5)ol $14. 



■fri 44 ^^(A)°1144 24 4£4 c|4 ^^(B)^Aifii cini 4^ so|14 4^4 a4 4^(111) 

c]d] 441(111 ■ )$i ^a^4 ^g>4. if, ^44(£^1 ^4)4 44£ 8^ ±4^003)31 
4 -^^44. 

°14 4°1 4^ 7i^(20i)ife444 4i 44^^(A-)o.s °lf-°14 44 44 ^5(01 ^^51^X14. 



- 14 - 



4 



-§•71)4*1 #2002-0041301 



°1 714(201)4 3^3 AS £3 1^ 421- £334 167flfi1 44 4^4. °1?H 3*1 1 7fl ^ 

7l^CLS«-El 4^ 0.7I EL 4*1 ^-AHl afla* ^ 5U4. 

a«. 7i*(2oiHte-frA*«n«?e(c)*l 4^t-H <33(dh si4. 

C"1 D ] <g^(DH ^I^tt t-M <rfe, £ 12°)] 44-dl X44°ll 4€- 4 X'3 4°Hfe, R, G, B3 37fl3 c-jn] 

4^3. ol^-ol^ >H]S# 10-MIM °14 ^14xr 3M 4*3444. ^4, S- 12°il Y44°ll 4# 4 Y' 3 4°H 

fe, R, G, B^ 443 c)t-l ^iS ol^.<H^) <g-g- 10 <g o}^- 4*)4fe 44*144. 

°1 714(201 W <fl4<4 ^A]ofl 84 4^ #3°Mh «gas- g<ga. ^el^Ji, ^34 i44^ 

ojaa^jS-i- °J3.3! ^s^t] ^i 4^ l S 3°1 ^<8l £S44. 

£4, ^-g- ^4 7(a# i44fe °JH -y^a? *flH°ll M-frA]*] nflo^, o)]-g. 171)0] ^u. 

(204) 444(^*1 X44)4 ^114 3^ ^fft] i,^ ^-fr Sfe °J3^! *£* #ul*>Jl, o] <g a ^ sj| c # £ 12 <£\ 
£3 f>3 440.3.^3 a^l £44(204) 44 E<S 43 44£ Y444 44 43 4443 o)^X|7l«A) <8 
4fe 33 43444. *83« 4-8: 3?H1 4^33 &.°4 I7flsl S3 £44(204) 43 ^"WS £4. 

3 nflfi] «ga* nSL*\ °fl4 1:3, £ 13a°)l 44"41 44 4<4 oj H ^j *jc(H)# 43 343 

7J ^of| 444*1 ^efong^i, cH 4^-§- sj:^ oi^-Ai?]^ ^n^fla ^aj.<>) ^ g:- E 13b o)] 44^ 4 

4 23 44-2.^ 344^- 43 flil-*^ 44334a, 333 44^ 343^14 44444 *843 4 
£ 5ft4. 

-8-71-^ ^-ffe S.^ °J3 SAj^-p^ £ ^ ^^ 7 > ^«(D, B), -°r21 Wg"l(A), f^nl <^<« (B D) c) nl <go3 (Di 

B), -frS ^<^«(A), D|nl «g^(B, D)4 ^€r^S^«H. ^H^Aj^-o) M^C^l «g^(D)*.SJfEi 7l]Al 



^^H 84 -H-i ^-4 ^^?(C)^ 3-#*(jeai x**)4 Z-Q^ ^ «fl 

— €-a|43., °1 °Ja^ £ 12-^ £^ ^osb.e| S a| ^44(204) ^ Y«J-#-g- 

44 £^ f 1 ^! ^4*1 °l^l7l^Ai ^£ 5J4. oj ^ o-o] oj 3 ^Aj^-^ S ^ £Aife c|nl <g«( D B) o.j- 

44 «a^(A), ^^(B, D)4 S)o) r oj H 2 Aj^-0] ig. d^l <^«(D)A1S.-^E] 7flAl4cx) c-lc] 

(D)iA^ fa*ia<ffl4. 



■fri 44 <33(A) m<$*\ 3S# 5lJ47fl Sit =r ^^4. 

°JH*! ^1J£7> AirL^zi. ^4-^ ^^i afe ^4°^ ^4 <£4°1<3 ^<fl 4-£- A l 4 D 1 ^ 

<3(D)°IH S.SAI71711 S|n.S, ^401^ ^lHofl 4^7> $4$ 3-f<*.£. t1 D l ^^(D)oll 

71 «(»] s*A]7ii 4Ai 45: 44 ^(AHH %*>\, 4s 44 <«1(A)«M*| s#4 ^a|«s 

4 544. 

44AS., 14 *^4t1) 4^ ^* ^°d4 Afla <ga ^ ^ej e ^4^, ^^4(13 

D-S-^^44. 



4A 44 <8°1(A)A1 Pl4°llfe ^o] qJ«(B)-^ r-H 4^71- -^slslcH 3. s^oflfe 4^- ^°1(D)^ p]d] 

4^4 Sl7l ms-oq, C)nl ^(g);^ ^ «^ 4^0)]^!,^ 2^* 4si 44 ^ 

^(A)fil ^4 £A] 4ioi|A-]fi] ^4 cfl=f <a*iAizj ^ oj^ oi^iofl a]4fl c-H oj«(b)4^ JgTil 4e°il 
SZfe sai 4^°1]71£ ^Ia] ^-g- ^<y4-s- ^Aj^- ^ ojr^. 44a-), 43. 44 ^*j (A) ^ ^s,]^ ^.^ Dh = 
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W 3* ^°d^4 5fl4. 



44 tin) <3<*(DW -B-a 44 <33S(C)2} *!*lsH 5SM KflS-cfl, I7flfi] 7]^S^ 44s] £A] ^-A]* 

3 4 J=*||4 ^4 ^:g. ^O]^^ - 814. 

^a)c^i 14 -g-^si-Tii, 3*4 44 344 4444 <$=l 2^44 «ga« ^hs^ s#a)^ 43: 44 <3 
* 344 4 4*114 3-44 4#^* ^4 4 5^4. 

£4. ^-g- ^343 3-f4 -&<asM) *W °Ja^! *l|<=-§- s. 13a £fe £ I3b<>fl 44* 44 

2°1 ol^l^l^ «tt2.s#i. a^l-al £t- £4t- 33. 4<a42l 344 4<4 o]^oq aw <g a ^ 

3**1 ejnl <a^(D)£.a^-E| 7flAls|.^ c-M «8«j(D)4M ^S.Al?l£S. 4 4 ftQ. ol^Jofl fij«Q, 43: 44 

•83(a) **mm °j3 2^.«i ^<a^7ii *a$4 sasw. 

t^-i- %l^$ 3s -g-^S-Ai, 2nm^ LiF#, 20nm^ Ca4 $ 200nm^ Al## 7><i ^sfl a}4 «§^4jI, 

o]<4 40] 44 44 44 (A)°)1a) ^ *A afc S^* 3£a)<>] -8-71 EL *J*1l <24 4 xl4. 



a*. -fj.71 el^s.^ ns.4 ^3.4 ^st- a>44 45: ^4. 444 ^i- a>44 

£. 144 4<**aL(7l)» °l-8-4 ^41H .^sl) ^-*d4fe ?H 44*144. °1 n fl. 43: 44 ^(EW rfl 
-§-*Hr "83 ^43. 44<83(E)°)1 cfl44fc<33 S)(cH ^^(F)ofl rfl-g-^fe 7l)44 4^31 °1444 

^44^*1 «■ ^* 5£4. ^4^* a>4$ c|ni <3<a-§- ^^^-o.s.«|, ^-4^3 

?i5l)oll^ ^<a^ ^.4 EL^-g- « ij4fe 7>^gfl^4. 



(-a Ala)] 10) 

4^°-S, #7]<q ^ i Ml^l ^ 9 ^aHo|| o^sfl -B-71 el f^s] 441- ^^1^ ^^ti 

fflofl rfl=))^ <g«3*4. 

£ 15afe *cfl^"4^1 ^ Bill- <44sfl a>a]eo14. £ i 5a o]] jflojAl, ^-S. ^cfl^4 ^«q* i+^ifl a, ^z. 601 

^ -8-71 el f'-o-l 44# a>^.^ aAi«i- 44^^ ^4. 

£ 15bfe ^H=S.Ai|A] ^ ^^e1 ^-4 ^ ^Hfl^ 3SL*|e| ^fi] 44>a a>a1£o)4. £ i 5b0 j] ^0^4, « 

X 700-g- ^^el 701-& 7|iL£. <a^^-, 703-& ^^5] ^S. 702fe 4^1 

el <H£ 44* 5a]«-i. 44^31 &4. 

E 15cfe ^A]^^ 447171^ -gall-a- 44*fl A>Al£Ol4. £ 15H ^^A-l, 800-8: ^14 44^11^. 

± 801^8- 47I si 471 el ^^1 f-fil <Hh 44* 4-8-$ a*^* 4401ji si 4. 

£ 15a 4*1 s. i5c°H 44* ^7>7l7lfe, 47i.<q 47] el 4*1 44# 4-8-$ s.*}^ ^^4 ^ 

ASAi, 4#4 1 ifl>q goflAi ^)]a4 47] el 4*13 <^£4 +7] EL ^11- a}44^£ 

£ai 4^0} 444 3:41- £fe ^471 7la €4. 

4^3 jq4 
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4£4 44 23, €• 433 344, 33-3 433 ^afl 34 43 -B-71 EL 3S# ^ £i43 43 EL44 3 
34fe 43 EL 433 1S<)| $£33, SAl 5}- 4, 3«3 ^33 33 5L£ ^^-gr £^#3., 3S- 34 3 3 «fl 3 

S.S. 3*JI444 33°-3. Bfl^^-o.^. <^«ofl -8-3 EL 35. -g-^fil 32:# 3^43 43, 4:2. 

44 33 4£ 43 £fe 4 4£ 333 3£ $ 4433 «-s«H SH4 £3 43 ^ £3 433 32 411 

* 3^4 <r 5514. 



(57) 3)^3 33 

3441. 

43 <£ ^3.^-334^ 35.# £44^ 2.31"* 443 4^ 43 ££4-2-£.3 4 4^ 43 -6-71 

Ml3i44 44 *I34t: 43 ^Sl^l^i 433 *fl2 433 X133, 

43 443 443 ^33^ 4e 44 333 43sU, -8-71 3^s.£.-f-334i afls-g. 23#3 £5. 3 

34 43 4£ 44 33.&4 HTfl 4fe 34 33^3 4fe -8-71 ^^ISfnHflA 433 *12 44 

3 1 Doll 5U33, 

471 -JJ-JL 44 333 t33 El^^t 434fe 34 3^ A3. 4fe -8-71 4*lH.S.-f-334^ ^a] ^ ig-ig. 
344 3. 

*1] 1 4 £t 2 33 2*33, 

371 43. 34 333 ^33 434 £5. 333 33 333*. 43 33 ^^ofls. -8-71 ^^isfnH^i 3s 
« 2.44fc 23&# £i43 -8-71 ■8q«s.-f-3*fl4^44 ^ 3 sHr 3# 3fc -8-71 43£S4334^ 

433 *i)2 44 

3444. 

3 343 5434, 

37| 33 %qo\) 3-7I 334 ^3 35-3. 3434 4* $4 4s. 33 * 43 33 -8-3 33i=3^334i 3 s 
« £44fe ££4fe 3* 43°-3 4fe 43 43^3.^334^ 333 *fl2 44 

344 5. 

3 1 4 33 3 3 4 f 3 3^ 4 43 5U33, 

33 33 27U 3^ ^71 -8-j: 33 33A3. 3434 4 3 44 33^4 434n. 4 4S. 34 333 ^33 3 
3 '83*44 434^ ^33.33 -8-3: 34 33^3 ^33 4^-33 33* 434^ 3* 33 °s. 4^ 43 
^^ss-f-33-Jd^ 333 3^. 

3t"4 6. 

*)1 3 4 ife *i| 4 43 SW3, 
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#71 -6-71 -a^Esa-Ditil^ 7(at it«lfe £5. 7HA1 oH <3*o|] 

4-H -8-3: <*j°H 3)^:2, ss. ah^. -^-a ^ojoi] ^ofl r ^ D ] <$<a<>\] s.s.^cx\ &s.^ 

lOcQOS. *Hr -3-71 ^M-M^HlAji ^S) ^ a ^ 
7. 

1 *J- ^ 6 # °]± £ #°fl Si^H, 
3*11 515. <ga| ^H^l £i£ <3*W f-^AS. € 3* #3 £-3. 5ffe -B-71 ^gJlE^sulufl^i ^Ifil 

4^fil ^=4, ^7} Z| ^ #o)| ». 7 ) ^^ES^MlAl^-i" £«"5>fc -fi-Jl ^^-t- £fc -8-71 IJ^E^-Dlv)] 

Ai^ ^lfil 

^71 ^ <g5jj2j5L S)»l^ erj-fc #7] -fi-S. ^ <$^<LS. S\°]°\ 6}\± « Sjo)] ^1 ^ ^SS^-^ tj| A] 

^T 1 *^ 10. 

V 

-tii 4*1 si n]3i i$t$sls.*\, 

$7] -8-JL ^ o.S SH°) ^ <^«oll/-lfil #71 3^-01 ^^S)^l <^«611 -8-71 <g ^ E j^H^i^* ^ 
^«Rr 3j* ^SLS. 4^ -8-7] <a^E S = ultfl>a^ 4^2] 74)2: 43. 

St 1 * 11. 

1 vfl^l 8 f-fi) <>1^ *W1 7|afl3 -871 •a^EsSDjtilAHi 4*]^ ^2- 4^0)] ^gfl 7))2:Elfe -8-71 ^RS. 
^nlvflAj^ 4*]. 

3^ 12. 

s&a\ 4^ 42, #7| #^a| -y-oll z|^l -87| HaiMS^DmAi^oi ^^s)oi o|^^i °. 7 | ^MiM^I 
MRii #*1 

#7| ^S) 4^°l i^s) o. ± 44 cgw^ 

#71 %n ^^o(| o.7l ^EsSBltil^^ol %$s\6\ ol=ol^1 C]nl <^«i|. it^fe 51 -I- 

AS st-fe -8-7| e.s.ultllAii 4*1. 

13. 
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4 12 1M 9X°]*\, 
^T 1 ^ 14. 

*q 13 5a«w. 

^•71 -¥-711: ma* ^ -8-7l# hjh^ iwa, #7] dm ^o^, aj- 7 j +71 ^ma^in-ai^-a- 

^ *J-*1. 

15. 

A i4*J-i sM*l, 

■*7l CH <^»jo|l ^-^^ -^-71 -fi-7] ^^|E S ^plvfl^i^5] A}o|ol) ^-7] <«il^ol °}*r°]Q ^ ^^.S. 

^ 7-^- 16. 

^ 13 Sl<>H, 
17. 

X] 12 <?H Si^Ai, 

^71 CM ^^ofl^, Aj-71 -8-71 ^^E^ n ]vil>g^o. ^ ojifLo^ ^o] o|ao)l aPl^M °lf- 

°1^ 3-§: ^3 °-5L $fe -B-71 •a^S^ulLil^ 

^7*J-18. 

17 *J-ofll 

•*7l UjPl ^«o|] t§Aj£ »_ 7 ] o d a|E 3.-,!]^^^ AVo]o|)^^7| -Sa^ol 'S^siol ^oi^l 3* ^°-5L 51- 

VI ^SiM^NA)^ 
^7«- 19. 

4 12 *J- *fl*l 18 # * *M jfiW<M, 

^7l -B-JL ^ ^ -^-71 C-l^l ^^ofl^, olJgsHr -*7l -B-71 ^ MiiLf-*l vfl^*^ #3o| ^<Q# s.^jo. 
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A 12 *<N &°\*\. 

#?) -PrJL *flfr <g«14 ^<^^, #7l 71* if^fll ^ ^2:7} cfl^ ^<a^ s^r <a«]£. 
37^21. 

-9-71 -S-JL <8«? AS S)^^> sfe <3<34 -^7) +4 ^ 5]<Ho> ^ S)ofl #7l •a^ss.-f-t'H-a 

^-3 -B-7| »^ssft|ii{}i ^l. 

^sj-22. 

^^-4, 4 ^ ^o)i ^-7] <y^j=iM L DH-a>-'f-§. i$*R= -a-i 5>fe +7] -a^ss.^Diun 

3)^23. 

12 HM ^oj- 22 f 21 sj-q-o)] f r /l ^^e^uim^ ^-g- T^SH 5J"i" ^-2- 

S^Hr ^71 71. 

J^^ 1 




11 10 



- 20 - 



^7fl^-<5] ^-2002-0041301 



jri^a 2 

a 




11 10 

b 




' 12 11 10 



- 21 - 




- 22 - 



?7^v\ ^2002-0041301 




- 23 - 



^ 7 fllt*] ^2002-0041301 




- 24 - 



^-2002-0041301 




- 25 - 



51 £ 7 




-^71)^1 ^-2002-0041301 



30 29 28 . 30 



30 29^8 30 




27 26 27 26 



32 29 28 33 34 32 33 34 29 28 3: 



34 29 28 32 



27 26 31 27 26 ^ 3t 27 3 1 
A ~" B 



-26* 
-26 



35 29 28 36 37 35 36 37 29 28 35 ^ 



^fi **** ****** ***f*?> r"£f+* -ss'Sf*. rs* • *+jr rs. 



31 27 26 31 27 26 . 3 t 27 31 

A B 



^38 
^r— 26* 

25 



- 26 - 



-g^fls-s) s-2002-0041301 



666666666 ] „ 

•888888888:::::K 

000000000 -"-so 



lOO 



ooooooooo-u 
000000000 / 51 

800000000 
00000000 
000000000" 
oooooooga 

000000000^ 



53 
55 



~>0OOO( 



0 0 0 0 1 
0 0 0 0 ( 


»oo< 

ftOOl 




00001 


1001 


10 

10 


00001 


ftOOl 


to 


oooot 


IOO( 


10 


00001 


tOO< 


to 


00001 


1001 


to 


0OOOI 


1001 


to 


00001 


1001 


to 


® 0 © © 1 


tOO< 


to 


OOOOi 


1001 


10 



- 27 - 



to * 



3?- S3 9 



^fl^-s) ^2002-0041301 



ooooooor 

00000000 ' 

OOOOODOQ 

OOOOOOOfcVJ 



60 



62 



"63 



-64 
0 w64 



66 67 
^© • © a • o © • 

iiiiini 



■■■■in 

iiiiiiii 
iiiiiiii 



- 28 - 



^7fl^<5] -^2002-0041301 




- 29 - 



"g-'A^) ^-2002-0041301 

Sl^ 11 




- 30 - 



^'fls.^ s-2002-0041301 



5l>a 12 



m 

cp 



> 



o 
o 



qO m <■ 8 «? f Jc g ta < i 



s- 



8-: 



t 



i 



f7 



^1 



✓■1 



r 




8 



< * 
— I 



- 31 - 



3-71)^5) ^-2002-0041301 




- 32 - 



^-2002-0041301 



5= Si 14 

F E 71 

Offl D 0 D 
□□DD □ Q Q 
QQDO □ D D 
DQDQ □ D : D 



- 33 - 




- 34 - 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. - 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
□fFADED TEXT OR DRAWING 



Ud BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

ElREFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




